Revisiting the essentiality of glutamate racemase in Mycobacterium tuberculosis.
Glutamate racemase (MurI) converts l-glutamate into d-glutamate which is an essential component of peptidoglycan in bacteria. The gene encoding glutamate racemase, murI has been shown to be essential for the growth of a number of bacterial species including Escherichia coli. However, in some Gram-positive species d-amino acid transaminase (Dat) can also convert l-glutamate into d-glutamate thus rendering MurI non-essential for growth. In a recent study the murI gene of Mycobacterium tuberculosis was shown to be non-essential. As d-glutamate is an essential component of peptidoglycan of M. tuberculosis, either Dat or MurI has to be essential for its survival. Since, a Dat encoding gene has not been reported in M. tuberculosis genome sequence, the reported non-essentiality of murI was unexplainable. In order to resolve this dilemma we tried to knockout murI in the presence of single and two copies of murI, in wild type and merodiploid strains respectively. It was found that murI could not be inactivated in the wild type background indicating that it could be an essential gene. Also, inactivation of murI could not be achieved in the presence of externally supplied d-glutamate in 7H9 medium suggesting that M. tuberculosis is unable to take up d-glutamate under the conditions tested. However we could generate murI knockout strains at high frequency when two copies of the gene were present indicating that at least one murI gene is required for cellular viability. The essential nature of MurI in M. tuberculosis H37Rv suggests that it could be a potential drug target.